revealed characteristic bursts of high-frequency "ripples" (Figure 2A ), which were reversibly abolished by the gap junctional uncoupling agent octanol (0.5-1 mM; n ϭ 5). Likewise, slices of Cx36 knockout mice also Gamma Frequency Oscillations in Cx36 Knockout and Wild-Type Mice exhibited ripple-like neuronal population discharges which were sensitive to octanol ( Figure 2B ; n ϭ 5). These Prompted by the predominant expression of Cx36 in hippocampal GABAergic interneurons (Venance et al., data therefore provide evidence for maintained ripple activity in networks of mutant hippocampi, irrespective 2000), we proceeded to study pharmacologically induced ␥ frequency network oscillations, which depend of the loss of a major neuronal connexin. frequency (wild-type: 33 Ϯ 1 Hz, n ϭ 5; knockout: 30 Ϯ 1 Hz; n ϭ 5) remained unaffected, it was apparent that the same concentrations of agonist consistently yielded lower amplitude oscillatory activity in Cx36 knockout slices ( Figure 3B ). Thus, more kainate was required to elicit a threshold response, and concentrations which were maximally effective in wild-type slices evoked significantly weaker oscillations in Cx36 knockout slices (P Ͻ 0.05, 2-way analysis of variance).
As it is conceivable that these results are to some extent model dependent, we employed another pharmacological paradigm, using a cholinergic agonist, carbachol, which is also known to evoke persistent oscillatory ␥ band activity (Fisahn et al., 1998). Quantification of the relationship between agonist concentration and spectral power yielded near-identical results to kainateinduced oscillations (Figures 4A-4C) . Throughout the concentration range used (5-20 M), larger oscillations were seen in slices from wild-type compared with Cx36 knockout mice (Figures 4A-4C ; wild-type, n ϭ 8 slices from 7 animals; knockout, n ϭ 8 slices from 7 animals; p Ͻ 0.05).
In the networks producing ␥ activity described above, extracellular population activity is due to the reciprocal influence of pyramidal neurons and interneurons on a macroscopic scale within the slice (Fisahn et al., 1998). We therefore continued to investigate the activity of these cells with intracellular recordings from both major neuronal subtypes in oscillating slices in the presence to promote the generation of action potentials. Indeed, in pairs of electrically coupled dentate gyrus basket cells pyramidal cells revealed a marked reduction of oscilladerived from wild-type mice, a subthreshold depolariztory power in the ␥ frequency band (data not shown).
ing current in one cell facilitated the generation of action Indeed, pooled and averaged autocorrelations of sevpotentials when concomitant firing was evoked in the eral recordings revealed a more prominent and consissecond interneuron (4 out of 4 pairs, n ϭ 3; Figure 6B ). tent reduction in the amplitude of "side-peaks," indicatConversely, no facilitation of action potential generation ing a large reduction in coherence of the inhibitory input was observed in paired recordings of interneurons in Cx36 knockout mice (0 out of 6 pairs, n ϭ 2; Figure 6B ). onto pyramidal cells within the hippocampal network in 
Discussion
The data presented above demonstrate that the deletion of Cx36, a major neuronal gap junction protein, leads to the loss of functional electrical synapses between hippocampal interneurons in slices from adult animals. Paired recordings of GABAergic interneurons demonstrated that in Cx36 knockout mice, there is no compensatory effect that counteracts the loss of the normally occurring electrical coupling. Furthermore, the data indicate that the previously described DC coupling between GABAergic interneurons can be attributed entirely to Cx36-containing gap junctions.
Within the mutually connected interneuronal network, such an impairment of electrical signaling is likely to have two functional consequences. First, it will reduce the net excitatory drive to individual neuronal elements within the network and, consequently, raise the threshold for oscillatory population activity. The ability of interneurons to "share" tonic drive (depolarization) via gap junctions would also reduce any heterogeneity of drives 
